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Abstract 
Bao, X., On a Mouyart’s conjecture, Discrete Mathematics 98 (1991) 141-145. 
In this paper we have partly proved a Mouyart’s conjecture by exhibiting a SIDS(17), a 
SIDS(20) and a SIDS(24). 
First of all, we give the following definitions. 
A double square of order n is an n X n array based on an n-set S, satisfying the 
following conditions: 
(1) each cell contains two symbols; 
(2) every symbol occurs exactly twice in each row and in each column; 
(3) every unordered pair of different symbols occurs exactly twice in the 
square; 
(4) for every symbol s, the pair (s, s) only occurs once in the main diagonal. 
If a double square can be obtained on superimposing two latin squares, we call 
it a separable double square. Otherwise, we call it an inseparable double square. 
A double square is symmetric if the cell (i, j) and (j, i) contain the same 
unordered pair for every i and j. We shall use the same symbol SIDS(n) as in [l] 
to denote the symmetric inseparable double squares of order n. 
At the International Colloquium on Graph Theory and Combinatorics held in 
Marseille, France, in 1981, A.F. Mouyart made the following conjecture. 
Conjecture. For every n 2 6, there exists a SIDS(n). 
A.F. Mouyart has proved that for every n 2 6, except n = 17, 18, 20, 23 and 
24, there exists a SIDS(n) [l]. 
Thus Mouyart’s conjecture is equivalent to the following proposition. 
0012-365X/91/$03.50 0 1991- Elsevier Science Publishers B.V. All rights reserved 
142 X. Bao 
Proposition. For n = 17, 18, 20, 23 and 24, there exists SIDS(n). 
Now we shall construct a SIDS(17), a SIDS(20) and a SIDS(24). Let 
A# = ((aij3 Cij))mxm be an ~TZ X m array, iV = ((b,, dij))rxl be an 1 x 1 array. Define 
(~7 b)M = ((Uaij, bcij))mxm, 
[ 
(a 112 c,,)N (42, c,,)N . . . hm c,r?JN 
MN= 
(021 I c,,)N (~2, c&N . . . (aan, ~rn)N 
. . . . . . . . . . . . 
(a ml9 c,,)N (a,,, c,z)N . . . (~mm, c,,)N 
(c11, %I) (%!I, a,?,) . . * (Gnl, %I,) 
M’= (c 12r an) (cz, 022) . . * (G?l*, %I*) 
. . . . . . . . . . . . 
CC Im9 %J (C2m a2m) . * . (G?lm~ %m) 
If we take 
[ 
11 34 42 23 
M= 
43 22 14 31 
12 
 ’ N
24 41 33 
32 13 21 44 
-AA CD BE BF CF DE 
DC BB AF AE DF CE 
EB FA CC EF AD BD 
FB EA FE DD BC AC 
FC FD DA CB EE AB 
_ED EC DB CA BA FF 
then MN is the 24 x 24 array of Fig. 1, which is a SIDS(24). Let 
then 
(1, 1)N (3, 4)N (4, 2)P (2, 3)N 
(4, 3)N (2, 2)N (1, 4)Q (3, 1)N 
(2, 4)P’ (4, l>Q’ (3, 3)N (L2)P’ 
(3, 2)N (1, 3)N (2, 1)P (4,4)N I 
is an 16 x 16 array. Using a method similar to a method used in [l], we obtain the 
array of Fig. 2, which is a SIDS(17). Let 
! 
11 33 42 24 
N 
22 44 13 31 
= 
43 21 14 32 
34 12 23 41 1 
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IA 1C 1B 1B 1C ID 3A 3C 3B 3B 3C 3D 4A 4C 4B 48 4C 4D 2A 2C 2B 28 2C 2D 
IA ID 1E 1F 1F 1E 4A 4D 4E 4F 4F 4E 2A 2D 2E 2F 2F 2E 3A 3D 3E 3F 3F 3E 
1D 1B 1A 1A 1D 1C 3D 3B 3A 3A 3D 3C 4D 4B 4A 4A 4D 4C 2D 28 2A 2A 2D 2C 
IC IB 1F 1E IF IE 4C 4B 4F 4E 4F 4E 2C 28 2F 2E 2F 2E 3C 3B 3F 3E 3F 3E 
1E IF 1C IE 1A IB 3E 3F 3C 3E 3A 38 4E 4F 4C 4E 4A 4B 2E 2F 2C 2E 2A 2B 
IB 1A IC 1F 1D 1D 4B 4A 4C 4F 4D 4D 2B 2A 2C 2F 20 2D 3B 3A 3C 3F 3D 3D 
1F 1E IF ID tB 1A 3F 3E 3F 30 38 3A 4F 4E IF 40 48 4A 2F 2E 2F 20 28 2A 
1B IA 1E ID IC IC 4B 4A 4E 40 4C 4C 2B 2A 2E 2D 2C 2C 38 3A 3E 30 3C 3C 
IF 1F 1D 1C IE IA 3F 3F 3D 3C 3E 3A 4F 4F 4D 4C 4E 4A 2F 2F 2D 2C 2E 2.4 
1C 1D IA 1B 1E 1B 4C 4D 4A 4B 4E 4B 2C 2D 2A 28 2E 2B 3C 3D 3A 3B 3E 3B 
1D IC IB 1A 1A 1F 3E 3E 3D 3C 3B 3F 4E 4E 4D 4C 4B 4F 2E 2E 20 2C 28 2F 
1E 1E ID 1C IB IF 4D 4C 4B 4A 4A 4F 2D 2C 2B 2A 2A 2F 3D 3C 38 3A :A 3F 
4A 4C 4B 4B 4C 4D 2A 2C 2B 2B 2C 2D IA 1C IB 1B 1C 1D 3A 3C 3B 3B 3C 3D 
3A 3D 3E 3F 3F 3E 2A 2D 2E 2F 2F 2E 4A 40 4E 4F 4F 4E IA 1D 1E IF IF 1E 
4D 4B 4A 4A 40 4C 2D 2B 2A 2A 2D 2C 1D 18 IA 1A 1D IC 3D 38 3A 3A 3D 3C 
3C 38 3F 3E 3F 3E 2C 2B 2F 2E 2F 2E 4C 4B 4F 4E 4F 4E 1C 19 IF 1E IF 1E 
4E iF 4C 4E 4A 4B 2E 2F 2C 2E 2A 28 1E IF 16 1E 1A 1B 3E 3F 3C 3E 3A 38 
3B 3A 3C 3F 3D 30 2B 2A 2C 2F 20 2D 4B 4A 4C 4F 4D 4D 18 1A 1C IF 1D 10 
4F 4E 4F 4D 4B 4A 2F 2E 2F 2D 2B 2A 1F IE IF 1D 1B IA 3F 3E 3F 3D 38 3A 
3B 3A 3E 3D 3C 3C 2B 2A 2E 20 2C 2C 4B 4A 4E 4D 4C 4C 1B 1A 1E 1D IC 1C 
4F 4F 4D 4C 4E 4A 2F 2F 2D 2C 2E 2A IF 1F 1D 1C 1E IA 3F 3F 3D 3C 3E 3A 
3C 3D 3A 3B 3E 3B 2C 2D 2A 2B 2E 2B 4C 4D 4A 4B 4E 4B 1C ID IA IB 1E 1B 
4E 4E 4D 4C 4B 4F 2E 2E 2D 2C 2B 2F 1E 1E ID 1C 1B 1F 3E 3E 3D 3C 3B 3F 
3D 3C 3B 3A 3A 3F 2D 2C 2B 2A 2A 2F 4D 4C 48 4A 4A 4F 1D 1C 1B 1.4 IA IF 
__----..--- ~"_ __ __~ 
2A 2C 2B 2B 2C 2D 4A 4C 48 49 4C 4D 3A 3C 3B 3B 3C 3D 1A 1C IB IB IC ID 
4A 4D 4E 4F 4F 4E 1A ID 1E 1F 1F 1E 3A 3D 3E 3F 3F 3E 2A 2D 2E 2F 2F 2E 
2D 28 2A 2A 2D 2C 40 48 4A 4A 4D 4C 3D 3B 3A 3A 3D 3C 1D 1B 1A IA 1D 1C 
4C 48 4F 4E 4F 4E 1C 1B 1F IE IF 1E 3C 3B 3F 3E 3F 3E 2C 2B 2F 2E 2F 2E 
2E 2F 2C 2E 2A 2B 4E 4F 4C 4E 4A 4B 3E 3F 3C 3E 3A 3B 1E IF 1C IE IA 1B 
48 4A 4C 4F 4D 4D 1B IA 1C IF ID 10 38 3A 3C 3F 30 3D 28 2.4 2C 2F 20 2D 
2F 2E 2F 2D 2B 2A 4F 4E 4F 40 4B 4A 3F 3E 3F 3D 38 3A 1F IE 1F 1D 1B 1A 
48 4A 4E 4D 4C 4C 18 1A 1E ID 1C IC 38 3A 3E 3D 3C 3C 28 2A 2E 2D 2C 2C 
2F 2F 2D 2C 2E 2A 4F 4F 4D 4C 4E 4A 3F 3F 3D 3C 3E 3A 1F 1F ID 1C 1E IA 
4C 4D 4A 4B 4E 4B 1C ID IA IB 1E 18 3C 30 3A 3B 1E :B 2C 2D 2A 2B 2E 28 
2E 2E 2D 2C 28 2F 4E 4E 4D 4C 4B 4F 3E 3E 30 3C 38 3F 1E 1E ID IC 1B 1F 
4D 4C 4B 4A 4A 4F 1D 1C 1B 1A IA 1F 3D 3C 38 3A 3A 3F 2D 2C 2B 2A 2A 2F 
3A 3C 38 3B 3C 30 1A 1C 18 1B IC ID 2A 2C 2B 28 2C 2D 4A 4C 4B 4B 4C 4D 
2A 2D 2E 2F 2F 2E 3A 3D 3E 3F 3F 3E 1A ID 1E 1F 1F 1E 4A 4D 4E 4F 4F 4E 
3D 3B 3A 3A 3D 3C ID IB 1A IA ID IC 2D 2B 2A 2A 2D 2C 4D 48 4A 4A 4D 4C 
2C 2B 2F 2E 2F 2E 3C 3B 3F 3E 3F 3E 1C 1B IF 1E IF 1E 4C 4B 4F 4E 4F 4E 
3E 3F 3C 3E 3A 38 1E IF 1C 1E IA IB 2E 2F 2C 2E 2A 28 1 4E 4F 4C 4E 4A 4B 
2B 2A 2C 2F 2D 2D 3B 3A 3C 3F 3D 30 18 IA 1C 1F ID ID 4B 4A 4C 4F 4D 4D 
3F 3E 3F 3D 3B 3A IF IE IF ID IB IA 2F 2E 2F 2D 2B 2A 4F 4E 4F 4D 4B 4A 
2B 2A 2E 20 2C 2C 3B 3A 3E 3D 3C 3C 1B IA 1E 1D IC IC 4B 4A 4E 4D 4C 4C 
3F 3F 3D 3C 3E 3A 1F 1F ID 1C 1E IA 2F 2F 2D 2C 2E 2A 4F 4F 4D 4C 4E 4.4 
2C 2D 2A 2B 2E 2B 3C 3D 3A 3B 3E 38 1C ID 1A 1B iE 1B 4C 4D 4A 4B 4E .IB 
3E 3E 3D 3C 38 3F 1E IE 1D IC IB 1F 2E 2E 2D 2C 2B 2F 4E 4E 4D 4C 4B 4F 
2D 2C 2B 2A 2A 2F 3D 3C 3B 3A 3A 3F 1D 1C 1B 1A 1A IF 4D 4C 4B 4A 4A 4F 
Fig. 1 
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15 17 18 16 35 37 38 36 45 47 48 46 25 27 28 26 25 
15 18 16 17 Z 48 46 47 Z 28 26 27 35 38 36 37 45 
I8 16 15 17 38 36 35 37 48 46 47 45 28 26 25 21 26 
I7 16 18 15 47 Z 48 45 27 Z 25 28 37 36 38 35 46 
16 18 17 15 36 38 37 35 46 48 47 45 26 28 27 25 27 
18 15 I7 16 48 45 Z 46 28 25 Z 26 38 35 37 36 47 
17 15 16 18 37 35 36 38 ;; ;; ;; ;8 27 25 26 28 28 
16 I7 15 18 46 47 45 Z 36 37 35 38 48 
Z 47 48 46 25 27 28 26 15 17 16 18 Z 37 38 36 35 
35 38 36 37 25 28 26 27 45 47 48 46 15 18 16 17 45 
48 z 45 47 28 26 25 27 16 18 17 15 38 Z 35 37 36 
37 36 38 35 27 26 28 25 46 48 45 47 17 16 I8 15 46 
46 48 Z 45 26 28 27 25 17 15 18 16 36 38 Z 35 37 
38 35 37 36 28 25 27 26 48 46 45 47 18 15 17 16 47 
i; :: i! :8 1 26 7 25 7 26 5 28 47 18 45 16 46 17 48 15 37 16 35 17 36 15 Z 18 38 4
2 27 28 26 45 46 48 47 35 37 38 36 Z 17 18 16 15 
45 48 46 47 15 16 17 18 35 38 36 37 25 28 26 27 25 
I! , i6 ;; ;; / 47 1 48 1 46 15 45 16 38 7 36 35 8 !7 ~5 18 27 Z 26 15 28 25 17 16 2
26 25 Z 25 48 45 45 46 36 38 37 35 16 15 Z 15 18 
48 47 47 46 16 17 18 17 38 35 37 36 28 27 27 26 28 
27 28 26 Z 46 47 47 48 37 35 36 38 17 18 16 Z 46 45 45 48, 18 15 16 15 6 7 5 26 25 25 28 1: 
35 37 38 36 1 15 17 18 16 t 
/ 
25 27 28 26 45 47 48 46 15 
25 28 26 27 / Z 38 36 37 Z 18 16 17 45 48 46 47 35 
:I 36 35 37 ! 18 16 27 2 28 25 ( 37 Z ;; ;: ’ f; ;6 4; f; 48 46 45 47 7 8 5 ii 
36 38 37 35 16 18 17 15 26 28 27 25 46 48 47 45 I7 
28 25 27 26, 38 35 Z 36 ( 18 15 Z 16 48 45 47 46 37 
37 35 36 38 17 15 16 18 ’ ;: 1; ;; ;8 1 47 45 46 
26 27 25 28 36 37 35 Z 
48, 
; 46 47 .I5 48 
i88 
25 26 27 28 1 35 36 37 38 15 16 18 17 15 16 17 18 Z 
45 46 47 48 / 45 46 47 48 25 26 28 27 35 36 37 38 Z 
Fig. 2. 
then 
(5, 5)M (7, 8)M (8, 9)M (6, 9)N (6, 7)M 
(8, 7)M (6, 6)M (9, 5)M (9,7)N (5, 8)M 
(9, 8)M (5,9)M (7,7)M (5, 6)N (8, 6P4 
(9, 6)N’ (7, 9)N’ (6, 5)N’ (8, 8)M (5, 7)N’ 
(7, 6)M (8, 5)M (6, 8)M (7, 5)N (9, 9)M I 
is the 20 X 20 array of Fig. 3, which is a SIDS(20). So we have proved the 
following. 
Theorem. For n = 17, 20 and 24, there exist SIDS(n). 
Thus we have partially solved Mouyart’s conjecture. 
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51 53 54 52 71 73 74 72 81 83 84 82 61 63 64 62 61 63 64 62 
51 54 52 53 81 84 82 83 91 94 92 93 91 93 92 94 71 14 72 73 
54 52 51 53 74 12 71 73 84 82 81 83 62 64 61 63 64 62 61 63 
53 52 54 51 83 82 84 81 93 92 94 91 92 94 93 91 73 72 74 71 
52 54 53 51 72 74 73 71 82 84 83 81 64 62 61 63 62 64 63 61 
54 51 53 52 84 81 83 82 94 91 93 92 93 91 94 92 74 71 73 72 
53 51 52 54 13 11 72 74 83 81 82 84 63 61 62 64 63 61 62 64 
52 53 51 54 82 83 81 84 92 93 91 94 94 92 93 91 72 73 11 74 
B1 83 84 81 61 63 64 62 91 93 94 92 91 93 94 92 51 53 54 52 
11 74 12 73 61 64 62 63 51 54 52 53 71 73 72 14 81 84 82 83 
II4 82 81 83 64 62 61 63 94 92 91 93 92 94 91 93 54 52 51 53 
73 12 74 71 63 62 64 61 53 52 54 51 72 74 13 11 83 82 84 81 
82 84 83 81 62 64 63 61 92 94 93 91 94 92 91 93 52 54 53 51 
74 71 73 72 64 61 63 62 54 51 53 52 73 71 74 72 84 81 83 82 
83 81 82 84 
12 73 71 74 
91 93 94 92 
81 84 82 83 
63 61 62 64 
62 63 61 64 
___- 
51 53 54 52 
91 94 92 93 
93 91 92 94 93 91 92 94 53 51 52 54 
52 53 51 54 74 12 73 71 82 83 81 84 
11 13 74 72 51 53 54 52 81 83 84 82 
71 74 72 73 61 63 62 64 61 64 62 63 
94 92 91 93 54 52 51 53 74 72 71 73 52 54 51 53 84 82 81 83 
83 82 84 81 93 92 94 91 73 72 14 71 62 64 63 61 63 62 64 61 
92 94 93 91 52 54 53 51 
84 81 83 82 94 91 93 92 
93 91 92 94 53 51 52 54 
82 83 81 84 92 93 91 94 
61 62 64 63 
91 92 93 94 
63 64 62 61 
93 94 91 92 
91 92 94 93 
11 72 73 74 
51 52 54 53 
61 62 63 64 
53 54 52 51 
63 64 61 62 
81 83 84 82 
81 84 82 83 
93 94 92 91 
73 74 71 72 
84 82 81 83 
83 82 84 81 
II 72 74 73 
51 52 53 54 
73 14 72 71 
53 54 51 52 
64 61 61 62 94 91 91 92 54 51 51 52 82 84 83 81 74 71 71 72 
92 93 94 93 72 73 74 73 62 63 64 63 84 81 83 82 52 53 54 53 
62 63 63 64 
94 91 92 91 
II 13 74 72 
61 64 62 63 
74 72 71 73 
63 62 64 61 
t 
81 83 84 82 
51 54 52 53 
84 82 81 83 
53 52 54 51 
72 14 73 71 82 84 83 81 
64 61 63 62 54 51 53 52 
73 71 72 74 
62 63 61 64 L 
83 81 82 84 
52 53 51 54 
Reference 
92 93 93 94 
14 71 12 71 
t 
i 
72 14 73 71 
74 71 73 72 
73 71 12 74 
72 13 71 74 
52 53 53 54 
64 61 62 61 
61 63 64 62 
81 84 82 83 
64 62 61 63 
83 82 84 81 
62 64 63 61 
84 81 83 82 
63 61 62 64 
82 83 81 84 
Fig. 3. 
54 52 51 53 82 84 83 81 
63 61 64 62 64 61 63 62 
53 51 52 54 83 81 82 84 
64 62 63 61 62 63 61 64 
83 81 82 84 
82 83 81 84 
71 73 74 72 
51 53 52 54 
72 74 71 73 
52 54 53 51 
74 72 71 73 
53 51 54 52 
73 71 72 74 
54 52 53 51 
72 73 73 74 
54 51 52 51 
91 93 94 92 
91 94 92 93 
94 92 91 93 
93 92 94 91 
92 94 93 91 
94 91 93 92 
93 91 92 94 
92 93 91 94 
[l] A.F. Mouyart, Symmetric inseparable double squares, Ann. Discrete Math. 17 (North-Holland, 
Amsterdam, 1983) 483-496. 
